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In this paper, in view of the present problems and insufficiencies of the electric 
double layer super capacitor (EDLC), materials, technology and product related to 
super capacitor are explored to improve the various performance of the EDLC, and to 
meet the market demand. The main research contents include: 
1. as a result of the insufficient flexibility of the EDLC electrode, the loss of 
active material coated on electrode often happen in the production and use process, 
easily leading to the decrease of the capacity, the increase of the internal resistance, 
and the  decay of life. In order to solve the above problem, a multi-layer coating 
technology is developed. The service life and reliability of the product get improved. 
2. In order to further improve the capacity and reduce the equivalent series 
resistance (ESR) of the EDLC, using pore-forming principle of activated carbon, a  
new type of porous graphene material is developed. Tests show that the specific 
capacity of porous graphene material increases by 30% to 40% compared with 
activated carbon. and power charge and discharge performance is excellent. 
3. In view of the lower rated voltage of super capacitor monomer and the lack of 
cathode capacity of traditional tantalum capacitor, a new type of capacitor named high 
energy tantalum hybrid capacitor (THC) is developed. The anode is made from high 
specific capacity tantalum powder, on which surface a layer of dense tantalum 
pentoxide film grows by electrochemical reaction with excellent dielectric properties. 
So the ability to withstand voltage of this product is no longer restricted by the 
decomposition voltage of electrolyte and the rated voltage of products are greatly 
improved; In terms of capacity design, on one hand, several anodes are connected in 
parallel; On the other hand, the cathode is composed by metal oxide materials and 
electrolyte, which form a Pseudo-capacitor. So the entire capacity have been greatly 
improved. This kind of product is a combination of high capacity of super capacitor 
and high rated voltage of tantalum capacitor. The energy density is improved greatly. 
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电 化 学 电 容 器 (Electrochemical Capacitor EC) ， 也 叫 超 级 电 容 器
(Super-capacitor)，是一种介于电池和传统电容器之间的新型储能器件，与传统电
容器相比有更高的能量密度，与普通电池相比有更高的功率密度和更长的循环寿














































































环效率≥90%；    
（4）功率密度高，可达 300W/KG～5000W/KG，相当于电池的 5～10 倍；  
（5）产品原材料构成、生产、使用、储存以及拆解过程均没有污染，是理
想的绿色环保电源；    
（6）充放电线路简单，无需充电电池那样的充电电路，安全系数高，长期
使用免维护；     


































例如在多壁碳纳米管 MCNTs 中加入聚吡咯[19-20]可以使其容量增加到 170F/g，但
是由于聚合物的自身降解会导致循环寿命有一定的下降；而通过添加过度金属氧
化物可以克服这一缺陷，例如在碳电极材料中添加 l wt%的 Ru02，可以使 MCNTs
























二维蜂窝状晶体结构，其厚度约 0.335nm。石墨烯中碳原子通过 sp2 杂化轨道成
键，完美石墨烯平面内碳原子以六角环形网状结构周期性排列，与周围其它三个
碳原子以 C-C 单键（键长为 0.142nm）相连，这些很强的 C-C 键使得石墨烯
片层具有优异的结构刚性。碳原子外侧的 L 层有四个价电子（2s 轨道上两个，
2p 轨道上两个），这样每个碳原子都贡献一个未成键的 π 电子，这些 π 电子
与平面成垂直的方向可形成 π 轨道，π 电子可在晶体中自由移动，赋予石墨烯
良好的导电性，片层石墨烯的理论电导率可达 106 S/m[23-26]。单层石墨烯的理论






























多。Vivekchand 等[31]通过三种方法制备了石墨烯材料，在 Imol/L 的 H2SO4溶液
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